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Fig. 1 Hepatitis B virus in vitro infection cell models

El1 ZERFRESEINERAEMIRE

2 HBV REEBHENBXEEREE

21 HBV REEREMRSEH

HBV K& (5 =Fh: K HE A (large
hepatitis B surface protein, LHBs). ' 3% [fi & [
(middle hepatitis B surface protein, MHBs)FI/NE [
£ [1(small hepatitis B surface protein, SHBs)(| 2).
"EATT BR3P R AN [ (R B A a7 R 18
M43

/ / /
-j‘?"ﬁ“??ﬂ RRRART WW‘OW T m‘?hﬁ'““I'I'I"'r'I'H‘["‘“‘T'T‘!““T“!"ml T T m /
RO L LR L R L AR LR LAY @.AA..L_’JJUL..“‘...‘A..J.l.l.ALLL....iil. It TR e oy Vil

Fig. 2 The proposed structures of hepatitis B virus three surface proteins
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Fig. 3 The domains of hepatitis B virus large surface protein
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Fig. 4 Potential candidates involved in HBV entry
El4 ZEFRFBEEREHENEXS FHLHR

HABWL R a. % 1EF] PHH. PTH 20 HepRG
SN ) PR S X HBV G Bk, DL R 4y
LT 25 S 4040 1) HepRG 41 %k HBV (14 6 bt 4
PETCHI R ZE 0 2, A28 BN T3 b
(RS2 AR Gy (B ARAANAEALE ) 5 2340 40 B P i
RN HBV R Qe VP B B2, b, HBV fEJ&
& PHH 4 B fiy 75 2211152 Y B2 40 B (liver sinusoidal
endothelial cells, LSECs)# Bhiftb—— kA —
NGRS, BN S 5 7 A AR TG R R g
HBV, {H34HBV 4 LSECs 41 it 44 & 53k 7%}
HepG2 4t Jfu 1) g G 20201,

4 inlnfnﬁtzé
T%E’J@miﬁ)\mﬁﬁﬁ% EEIV\J%EE%E’J

fs»T %ﬁﬂﬁ)ﬁ ﬂﬂﬂ-@uijﬁ ﬁﬂi DAL B A
HBV/HDV &4 B 1) J5 B, HBV 3 i1 85 [ — £
SE A HBV G dk N b 14 F S 245 21 i B
HBV 25 7 ROAEE, RS, B2 4,
h8R Z— ks HBV B 52 I HLENT 28 )L — e
AL A LT S EE AL R G HBV R B
TR RIS, HBV 1 A — S 05 45 F 1k



*534- SMFEEMYIRER

Prog. Biochem. Biophys.

2009; 36 (5)

7t HBV 2 3 1E N\ rh (1 4 FH R >k v] R 15 31 i 1
HBV & 4L i/ N R 10 8 A S5 380 48 78K A HBV 32
P HRFUF 25 IR 35 (4277 . HBV I
7259 EAHE o TH0E MR AT R IER, H
a- TR N A, BIE 26, %
TR (K N AT 4 R BHBV it 2,
I, AATTET SR HBV A3 R 0 HAh 25 58 1)
FrEyan W HBV [ dE N, HBV SZ2AK IR 2%
BRI, 4R LT L0 259 B4 A8 R HE A
M IIE HBV 294 . Ak, HBV 24y 1
HEN 40 B LI 245K 2 AR Kk HBV B 5T 4id rh
BEZENESZ—.

2 % x M

1 Mabit H, Dubanchet S, Capel F, et al. In vitro infection of human
hepatoma cells (HepG2) with hepatitis B virus (HBV): spontaneous
selection of a stable HBV surface antigen-producing HepG2 cell line
containing integrated HBV DNA sequences. J Gen Virol, 1994, 75
(Pt 10): 2681~ 2689

2 Bchini R, Capel F, Dauguet C, et al. In vitro infection of human
hepatoma (HepG2) cells with hepatitis B virus. J Virol, 1990, 64(6):
3025~3032

3 Gripon P, Rumin S, Urban S, et al. Infection of a human hepatoma
cell line by hepatitis B virus. Proc Natl Acad Sci USA, 2002, 99
(24): 15655~ 15660

4 PILTT, TR, TR, 5. STUHT 95 R (HBV) B LA Rl 1 5
IR AN ). BTSN, 1981, 9: 11~ 12
Pang QF, Wan X B, Xue E Y, et al. Bull Med Res, 1981, 9: 11~ 12

5 Walter E, Keist R, Niederost B, et al. Hepatitis B virus infection of
tupaia hepatocytes in vitro and in vivo. Hepatology, 1996, 24(1): 1
~5

6 Kock J, Nassal M, MacNelly S, et al. Efficient infection of primary
tupaia hepatocytes with purified human and woolly monkey
hepatitis B virus. J Virol, 2001, 75(11): 5084~ 5089

7 Blanchet M, Sureau C. Infectivity determinants of the hepatitis B
virus pre-S domain are confined to the N-terminal 75 amino acid
residues. J Virol, 2007, 81(11): 5841~ 5849

8 Chai N, Chang H E, Nicolas E, et al. Assembly of hepatitis B virus
envelope proteins onto a lentivirus pseudotype that infects primary
human hepatocytes. J Virol, 2007, 81(20): 10897~ 10904

9 Schmitt S, Glebe D, Alving K, et al. Analysis of the pre-S2 N- and
O-linked glycans of the M surface protein from human hepatitis B
virus. J Biol Chem, 1999, 274(17): 11945~ 11957

10 Heermann K H, Goldmann U, Schwartz W, et al. Large surface
proteins of hepatitis B virus containing the pre-s sequence. J Virol,
1984, 52(2): 396~ 402

11 Fernholz D, Galle P R, Stemler M, et al. Infectious hepatitis B virus
variant defective in pre-S2 protein expression in a chronic carrier.
Virology, 1993, 194(1): 137~ 148

12 Gudima S, Meier A, Dunbrack R, et al. Two potentially important

20

21

22

23

24

25

26

27

28

elements of the hepatitis B virus large envelope protein are
dispensable for the infectivity of hepatitis delta virus. J Virol, 2007,
81(8): 4343~4347

Abou-Jaoude G, Molina S, Maurel P, et al. Myristoylation signal
transfer from the large to the middle or the small HBV envelope
protein leads to a loss of HDV particles infectivity. Virology, 2007,
365(1): 204~209

Stoeckl L, Funk A, Kopitzki A, et al. Identification of a structural
motif crucial for infectivity of hepatitis B viruses. Proc Natl Acad
Sci USA, 2006, 103(17): 6730~ 6734

Lepere C, Regeard M, Le Seyec J, et al. The translocation motif of
hepatitis B virus envelope proteins is dispensable for infectivity.
J Virol, 2007, 81(14): 7816~ 7818

Le Seyec J, Chouteau P, Cannie I, et al. Role of the pre-S2 domain
of the large envelope protein in hepatitis B virus assembly and
infectivity. J Virol, 1998, 72(7): 5573~ 5578

Schmitt S, Glebe D, Tolle T K, et al. Structure of pre-S2 N- and
O-linked glycans in surface proteins from different genotypes of
hepatitis B virus. J Gen Virol, 2004, 85(Pt 7): 2045~ 2053

Sureau C, Fournier-Wirth C, Maurel P. Role of N glycosylation of
hepatitis B virus envelope proteins in morphogenesis and infectivity
of hepatitis delta virus. J Virol, 2003, 77(9): 5519~ 5523

Jaoude G A, Sureau C. Role of the antigenic loop of the hepatitis B
virus envelope proteins in infectivity of hepatitis delta virus. J Virol,
2005, 79(16): 10460~ 10466

Abou-Jaoude G, Sureau C. Entry of hepatitis delta virus requires the
conserved cysteine residues of the hepatitis B virus envelope protein
antigenic loop and is blocked by inhibitors of thiol-disulfide
exchange. J Virol, 2007, 81(23): 13057~ 13066

Blanchet M, Sureau C. Analysis of the cytosolic domains of the
hepatitis B virus envelope proteins for their function in viral particle
assembly and infectivity. J Virol, 2006, 80(24): 11935~ 11945
Rodriguez-Crespo I, Nunez E, Gomez-Gutierrez J, et al. Phospholipid
interactions of the putative fusion peptide of hepatitis B virus
surface antigen S protein. J Gen Virol, 1995, 76(Pt 2): 301~ 308
Berting A, Fischer C, Schaefer S, et al. Hemifusion activity of a
chimeric influenza virus hemagglutinin with a putative fusion
peptide from hepatitis B virus. Virus Res, 2000, 68(1): 35~ 49
Chojnacki J, Anderson D A, Grgacic E V. A hydrophobic domain in
the large envelope protein is essential for fusion of duck hepatitis B
virus at the late endosome. J Virol, 2005, 79(23): 14945~ 14955
Komla-Soukha I, Sureau C. A tryptophan-rich motif in the carboxyl
terminus of the small envelope protein of hepatitis B virus is central
to the assembly of hepatitis delta virus particles. J Virol, 2006, 80
(10): 4648~ 4655

Glebe D, Urban S. Viral and cellular determinants involved in
hepadnaviral entry. World J Gastroenterol, 2007, 13(1): 22~ 38
Leistner C M, Gruen-Bemhard S, Glebe D. Role of glycosaminoglycans
for binding and infection of hepatitis B virus. Cell Microbiol, 2008,
10(1): 122~ 133

Schulze A, Gripon P, Urban S. Hepatitis B virus infection initiates

with a large surface protein-dependent binding to heparan sulfate



2009; 36 (5) FEFEE: ZEFRFHFHENTHBNFIARGERE *535.

proteoglycans. Hepatology, 2007, 46(6): 1759~ 1768 808

29 Breiner K M, Schaller H, Knolle P A. Endothelial cell-mediated 30 Bruns M, Maenz C. Requirement of Activation for Hepatitis B Virus
uptake of a hepatitis B virus: a new concept of liver targeting of Infection. Nature Precedings, http://hdl.handle.net/10101/npre.12007.
hepatotropic microorganisms. Hepatology, 2001, 34(4 Pt 1): 803 ~ 10221.10101

Recent Advances in Hepatitis B Virus Entry Research”

WANG Xue-Jun, WANG Sheng-Qi™
(Beijing Institute of Radiation Medicine, Beijng 100850, China)

Abstract The mechanism of hepatitis B virus entry is an interesting area in HBV research but still enigmatic.
The difficulties in HBV entry research were primarily caused by the lack of easily accessible in vitro infection
models. Recent years, primary hepatocytes from Tupaia belangeri has been substituted for primary human
hepatocytes and upon induction of differentiation in vitro. A human hepatoma cell line named HepaRG has been
found to be susceptible for HBV infection too. The two cell models enabled researchers to obtain a number of
important discoveries for HBV entry. This article are focusing on these discoveries, including the domains of HBV
surface proteins involved in HBV entry, potential HBV receptor candidates and the questions to be resolved in
future years.
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